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Abstract 
Background: Cancer-related fatigue is a common distressing symptom that is present in most cancer patients at 
some point during the disease course. According to self-regulation model, inadequate management of fatigue may 
lead to increased fatigue distress and worsen patients’ outcomes. The aim of this study was to evaluate the effect 
of the application of the self-regulation model on the management of fatigue for cancer patients receiving 
chemotherapy. 
Methods: A quasi-experimental research design was used to collect data from the Clinical Oncology and Nuclear 
Medicine Department and its relevant outpatient's clinic of Tanta Main University Hospital. A sample of 60 patients 
was interviewed during their follow-up. Sociodemographic, medical data, cancer fatigue scale, and the self-
regulation questionnaire were used to collect data for the study.     
Results: Majority were in the age group 41 to 50 and 51 to 60 years old, 50% were males, 50% females and 58% 
were married. Most of the patients were high school and university graduates. More than half of the patients have 
had the disease for more than a year and were not smoking. Majority had GIT, pancreatic, kidney and prostatic 
cancer.  Physical, affective, and cognitive fatigue were reduced to the minimum at one month after application of 
the SRM with significant differences in the fatigue mean score at one month. Self-regulation was obviously 
improved at one month.  Understanding emotions reported a significant association with affective fatigue. In 
addition, self-regulation and problem-solving reported a significant association with cognitive fatigue.  
Conclusion and recommendations: Self-regulation Model applied in this study advises that cognitive and 
emotional regulation influences health‐related behaviours and coping behaviours which influence patients' 
management and control of their fatigue. Self-regulation model can be incorporated into rehabilitation programs, 
applied to other types of cancer and chronic illnesses and integrated into nursing curriculum and health education. 
Further research with a larger sample, qualitative design, and different patients' populations would add more to the 
nursing body of knowledge. 
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1. Introduction 
Fatigue is one of the most common symptoms experienced by cancer patients. Cancer-related fatigue (CRF) is 
multifaceted because it occurs due to the disease itself and as a complication from the treatment.  CRF is worse 
than the feeling of being tired and it impacts patient's activity of daily living and quality of life (1,2).  Research 
indicated that CRF is the most common side effect of cancer treatment and almost all patients are expected to 
suffer from some degree of fatigue during treatment either with radiotherapy or chemotherapy (3,4). 
     CRF is defined according to the National Comprehensive Cancer Network as “a persistent, subjective 
sense of tiredness that interferes with usual functioning (5). The etiology of CRF is complex, involving many 
contributing elements that include; the direct effect of cancer, side effects associated with anticancer therapies, 
comorbid medical and psychological conditions, and psychosocial state (6). In advanced cancer stages, the main 
contributing factors to fatigue are dyspnea, loss of appetite, cachexia, dehydration, and opioid-associated fatigue 
(7). CRF has subjective and objective symptoms as (physical exhaustion or tiredness), mood changes (depression, 
sadness, and irritability), motivation alteration (lack of initiative or motivation), cognitive disturbance (impaired 
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concentration and memory), and affect social functions (reduced ability to sustain social relationships) (8). 
     Guidelines for the management of patients with CRF following treatment recommended the use of a cognitive-
behavioral theory that aims to influence or change cognitions, emotions, and behaviors of the patients. Cognitive-
behavioral theory interventions improve symptoms during the management of the patients (9,10). A common model 
that has been used in various formats for the development of interventions to enhance coping with CRF is Self-
Regulation Model (SRM) that known also as the common-sense model (11). SRM is defined as a system of 
conscious personal management that involves the process of guiding one's own thoughts, behaviors, and feelings 
to reach goals. It consists of several stages, and patients must function as the main contributors to their own 
motivation and behavior (12,13). 
     SRM for illness and symptoms management is a good representation of the complex symptoms associated 
disease (14). It includes: providing stimuli which represent a problem or symptoms that aggravate patients' reaction 
either cognitively through understanding it or emotionally through feeling it.  According to this stimulation, coping 
responses of the patients takes place. Coping could be in a form of following a healthy diet, balance between rest 
and activity or adherence to prescribed medications.  After that, the outcomes where patient evaluate the effect of 
their coping response (15,16). The main goal of SRMs for CRF is helping patients to appropriately regulate their own 
cognitive and emotional responses to the objective and subjective experience of fatigue. 
     Management of CRF is hampered by the lack of patients' knowledge about its etiology and how to control them. 
Nursing interventions based on self-regulation model help to provide the patients with information that enhances 
their ability to adjust the health threat, enhance coping abilities and promote symptoms’ management abilities. 
These processes are regulated using individuals’ cognitive and emotional representations.  The aim of the current 
study was to evaluate the effectiveness of the application of SRM on the management of fatigue for cancer patients 
receiving chemotherapy. 
Self-Regulation Model  
The SRM (Leventhal, Meyer and Nerenz, 1980) (17) explain the mental process that an individual practice to 
evaluate the change in his/her body and the coping strategy to control or deal with the health-threatening condition.  
The health behavior that the individual chose to use to control a health threat is based on 2 interactive components 
mainly cognitive and emotional. The cognitive component uses the knowledge and available information to 
interpret and understand the health threat and guide the individual's behavior (Leventhal and Diefenbach, 1991) 
(18). The emotional component of SRM represents the individual's affective interpretation of the health-threatening 
condition and it also affects the individual's interpretation of the situation and associated behavior (Leventhal, 
Nerenz, & Straus, 1982) (19).  The intervention that is based on SRM for this study provide the cancer patient with 
the required information to use when they experience fatigue and enhance their ability to manage the severity of 
the fatigue.     
 
2. Method 
Research design: A quasi-experimental research design was used for the current study.  
Setting: The study was conducted at the Clinical Oncology and Nuclear Medicine Department and its relevant 
outpatient's clinic of Tanta Main University Hospital, Tanta, Egypt. 
Subjects: A convenience sample of 60 patients who are visiting the abovementioned setting to receive their 
chemotherapy treatment were interviewed. Inclusion criteria included cancer patients at any age, both genders, 
agree to participate in the study and who are not in a serious condition.    
Tools of data collections: Three tools were used to collect data for this study.  
Tool (1):  Sociodemographic and Medical data of the patients that include Socio-demographic characteristics of 
patients as age, gender, marital status, occupation, educational level, and residence and patients' clinical data as 
smoking, duration of the disease and type of cancer. 
Tool (2): Cancer Fatigue Scale, CFS: The Cancer Fatigue Scale (Okuyama et al., 2000) (20) was utilized to assess 
fatigue among cancer patients in this study. The scale is 15 items 5-points Likert scales with 5(very much), 4 
(considerably), 3 (somewhat), 2 (a little) and 1(no). The scale has 3 subscales that include physical, affective and 
cognitive fatigue.   
Tool (3): Self-Regulation Questionnaire: 
A modified version of the Self-Regulation Questionnaire (SRQ) was first developed by Kanfer (1970) (21) then 
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modified by Brown (1998) (22) and Brown et. al. (1999) (23).  It is a 20 -item self-report measuring of the ability to 
regulate behavior to achieve one’s goals. Participants indicate the extent to which they agree with each item using 
a 5-point Likert scale: 1 (Strongly Disagree), 2 (Disagree), 3 (Neutral), 4 (Agree), and 5 (Strongly Agree).  
Ethical consideration:  
Official permission was obtained from the Head of the Clinical Oncology and Nuclear Medicine Department and 
its relevant outpatient's clinic of Tanta Main University Hospital. Informed consent was taken from every patient 
after clarifying the procedures and the purpose to participate in the study.  Patients were informed about the 
confidentiality of data, their voluntary participation and withdrawal at any time without any consequences. 
Confidentiality was followed using codes and numbers instead of names.  
Procedure of data collection:  
After preparing the tools of the study, the researchers approached the eligible subjects during their follow up for 
receiving treatment and explained the study purposes.  Those who agree to participate were interviewed by the 
researchers after arranging them in groups to apply the SRM. The groups don’t include a fixed number of patients 
since patients come to receive their chemotherapy session based on a schedule and not all of them started treatment 
at the same time. An effort was made to include patients who are similar in the number of treatment sessions in 
one group. The implementation of the self-regulation model was carried out through four phases (assessment, 
planning, implementation, and monitoring). 
Assessment phase: The patients were assessed in the 1st week before the application of the self-regulation model 
to collect baseline data using tool 1 and 2.  Due to the nature of the illness and to avoid adding burden on the 
patients, they were interviewed by the researchers before the start of the treatment session. Baseline data were 
collected and planning for the implementation session was done.  
Planning phase: In this phase, the researchers utilized SRM to design the needed information to manage CRF and 
contents were written in simple Arabic language to guide the patients based on a review of literature.   Different 
methods were used as video, group discussion, and power point presentations along with the written materials. 
The self-regulatory model includes sets of goals, outlines strategies and creates a schedule for the task. The 
instructions included general and specific objective for the self-regulatory model, information regarding fatigue 
signs and symptoms, how to manage and control the symptoms, how to improve activities of daily living, and 
balance between rest and activities, keep a regular sleep schedule, keep regular meals, drink plenty of fluids, and 
practice an activity that patients like for a few minutes about 2 to 3 times a week.  
Implementation phase: application of SRM was implemented by the researchers in 3 sessions as follow: First 
session focused on increasing patients' awareness about fatigue through discussing causes, signs, and symptoms, 
needed laboratory tests, dietary plan and activity and rest. Second session: focused on enhancing cognitive 
representation of patients for their problem through encouraging them to talks to his/her doctor, friend or family 
member, write down their complains, recalls a friend’s experience with cancer who had similar sense of fatigue, 
thinks about a famous character who experienced cancer related fatigue, and try to remember what they learned 
about cancer-related fatigue in their life.  The session also focused on improving the emotional representation of 
patients toward his problem through teaching the patients to express their feelings, express worry about his/her 
health and life, express anxiety about how much his life will change, show fear about what will happen and how 
life will change. The third session: focused on helping patients to make decisions about the plan of care and how 
to modify lifestyle to control their fatigue. This done through providing healthy choices as healthy diet, balance 
between rest and activity, keep a regular sleep schedule, taken a short walk each day, visit or invite friends or 
relatives to visit, practice hobbies or volunteer for humanitarian work. In this session, skills and techniques to 
enhance self-regulation were identified such as regulation of negative emotions and manage emotion regulation, 
carry out plans and monitor performance, build cognitive appraisal to assess coping and change strategy as needed.   
Evaluation phase:  In this phase, tool 2 and 3 were used to collect data on fatigue and self-regulation after 2 weeks 
and after one month from the implementation of the program.   
Implementation of the self-regulation model was performed in a well-controlled environment with good ventilation, 
no noise and maintained privacy as possible. Sessions were provided 3 days a week for groups ranging from 6 to 
10 patients based on their treatment schedule.  Each session lasted from 1 to 1 and half hour and sessions continued 
until reached a total of 60 patients. In the first meeting, sociodemographic and clinical data and data on fatigue 
were collected.  Two weeks and one month later, data on fatigue and self-regulation were collected to evaluate 
how cancer patients use self-regulation model to manage their fatigue.      
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Data analysis: 
Data were analyzed using Statistical Package for Social Sciences (SPSS) version 21. Descriptive statistics, paired 
sample t-test, and correlation analyses were used to describe the study variables.  
 
3. Results  
Descriptive statistics of the demographic characteristics of the sample showed that 48.3% were in the age group 
41 to 50 years old, and 35% were in the age group 51 to 60 years old. Fifty percent were males and 50% were 
females. 58% were married, 18% were widowed and 15% were singles. Regarding education 40% were university 
graduates, 38% had high school and 20% reported having primary school education. Regarding work, 43% were 
having professional work while 40% were not working. A majority (60%) were residents of urban areas and 54% 
were not smokers. Concerning the duration of the disease, 52% had the disease for more than one year, 28% for 
less than one year and 20% for a year. 33% had GIT and pancreatic cancer, 22% reported having kidney and 
prostatic cancer, 15% had hematology and other types of cancer and 11.9% had lung cancer. Demographic and 
clinical data of the patients are presented in table 1. 
 
Table 1:  Demographic and clinical data of the study sample. 
 # 
N = 60 
% 
Age 
     20-30 years old 
     31 to 40 years old 
     41 to 50 years old 
51 to 60 years old 
 61   
 
0 
7 
29 
21 
3 
 
0 
11.7 
48.3 
35 
5 
Gender 
    Male 
     Female 
 
30 
30 
 
50 
50 
Marital Status 
     Married 
     Single 
     Divorced 
      Widow  
 
35 
9 
5 
11 
 
58.3 
15 
8.3 
18.3 
Education 
     Illiterate  
     Primary school 
     High school 
     University 
 
1 
12 
23 
24 
 
1.7 
20 
38.3 
40 
Occupation  
    Professional work 
     Blue collars  
     Not working 
 
26 
10 
24 
 
43.3 
16.7 
40 
Residence 
    Rural 
    Urban  
 
24 
36 
 
40 
60 
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Smoking 
     Yes  
     No 
 
35 
42 
 
45.5 
54.5 
Duration of the disease 
   Less than a year 
    One year 
    More than one year  
 
17 
12 
31 
 
28% 
20% 
52% 
Type of cancer 
  GIT & pancreas 
  Lung 
  Head & neck 
  Kidney & prostate  
  Hematology  
  Other types    
 
20 
7 
2 
13 
9 
9 
 
33.3 
11.6 
3.3 
22 
15 
15 
 
Fatigue  
Fatigue was measured with a 15-item 5-points Liker scale. The 15-items are divided into 3-subscales; physical, 
affective and cognitive fatigue.  Results pre-implementing the SRM showed that regarding physical fatigue, one 
quarter reported having a little, considerably and very much fatigue. Two weeks after application of SRM, physical 
fatigue was reported as no among 51.7%, and a little among 48.3% while after one month 76.7% reported no 
fatigue and 23.3% reported a little fatigue.   
Affective fatigue reported improvement with time since 28.3% reported a little, 25% reported somewhat and 16,7% 
reported either no fatigue or very much fatigue pre-implementation of SRM, while 2 weeks after 85% reported a 
little and 15% reported no fatigue.  After one month, 81.7% reported no fatigue and 16.7% reported a little fatigue. 
As for cognitive fatigue, pre-implementation of SRM, results showed that 33.3% reported a little fatigue and 25% 
somewhat and very much fatigue. Two weeks after, 76.7% reported a little and 23.3% reported no cognitive fatigue 
while after one month 51.7% reported having no fatigue and 45% reported a little cognitive fatigue.  Results of 
fatigue pre and post the application of SRM are presented in table 2. 
 
Table 2:  Percentage of fatigue subscales pre and post application of the SRM 
 
Rating  
Pre 2 weeks Month 
Physical Affective Cognitive Physical Affective Cognitive Physical Affective Cognitive 
1. No 8.3% 16.7% 16.7% 51.7% 15% 23.3% 76.7% 81.7% 51.7% 
2. A little 25% 28.3% 33.3% 48.3% 85% 76.7% 23.3% 16.7% 45% 
3. Somewhat 16.6% 25% 0% 0% 0% 0% 0% 1.6% 3.3% 
4. Considerably 25% 13.3% 25% 0% 0% 0% 0% 0% 0% 
5. Very much  25% 16.7% 25% 0% 0% 0% 0% 0% 0% 
 
As shown in table 3, paired sample t-test was conducted to examine if there is a significant change in the mean 
score of fatigue subscales pre-application of the model, 2 weeks and one month later.  Results showed that there 
were statistically significance differences in the 3 fatigue subscales mean scores only one month after application 
of the model as follow: physical fatigue (t = 11.75, p = .02), affective fatigue (t = 9.77, p = .000) and cognitive 
fatigue (t = 10.32, p = .01). 
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Table 3: Differences in the mean score of fatigue subscales pre, 2 weeks and one month after application of 
SRM 
  Fatigue subscales   Mean SD df t P-value 
Physical fatigue  Pre 2.01 .50 59 8.35 .23 
2 weeks 2.48 .59 10.11 .25 
One month 1.52 .48 11.75 .02 
Affective fatigue  Pre 1.95 .36 59 11.21 .38 
2 weeks 1.85 .44 8.91 .51 
One month  1.20 .51 9.77 .000 
Cognitive fatigue Pre 1.91 .42 59 8.22 .73 
2 weeks 1.76 .43 11.21 .46 
One month 1.23 .51 10.32 .01 
Self-regulation  
Self-regulation was measured twice after application of SRM, first time after 2 weeks and the second time after 
one month. Results 2 weeks after application of the model showed that: regarding understanding emotions subscale, 
41.6% were always and 21.6% often, 25% sometimes and 18.3% were never able to understand emotions. After 
one month, 68.3% reported that they were always and 18.3% often were able to understand emotions.   
 Regarding self-regulation subscale 2 weeks after application of the model, 28.3% reported always, 41.6% 
reported often and 20% sometimes.  One month after application of the model, self-regulation abilities reported as 
always among 50%, as often among 25% and sometimes among 15% of the patients.   
 Regarding flexibility subscale after 2 weeks, 33.3% reported that they were always, 31.6% were often and 35% 
were sometimes flexible.  After one month, 41.6% reported that they were always, 25% were often and 16.6% 
were sometimes flexible.  
 Problem solving subscale after 2 weeks reported as always among 26.6%, as often among 40%, 
sometimes among 20% and never among 13.3% of the patients while after one-month, problem-solving abilities 
were reported as always among 30%, as often among 48.3%, and sometimes among 16.6% of the patients.  Self-
regulation results are showed in table 4. 
 
Table 4: Number and Percentage of patients' self-regulation 2 weeks and one month after application of the 
SRM model  
  
Time of 
measurement 
Understanding 
emotions 
Self regulation Flexibility Problem 
Solving 
# (%) # (%) # (%) # (%) 
Always  2 weeks 21 (41.6) 17 (28.3) 20 (33.3) 16 (26.6) 
1 month 41 (68.3) 30 (50) 25 (41.6) 18 (30) 
Often 2 weeks 13 (21.6) 25 (41.6) 19 (31.6) 24 (40) 
1 month 11 (18.3) 15 (25) 15 (25) 29 (48.3) 
Sometimes 2 weeks 15 (25) 12 (20) 21 (35) 12 (20) 
1 month 7 (11.6) 9 (15) 10 (16.6) 10 (16.6) 
Never  2 weeks 11 (18.3) 5 (8.3) 0 (0) 8 (13.3) 
1 month 1 (1.6) 6 (10) 0 (0) 3 (5) 
 
 To test if there is a significant change in the mean score of self-regulation 2 weeks and one month after 
application of the SRM,  as shown in table 5, results of paired sample t-test showed that there were statistically 
significant differences in the mean score of understanding emotions (t = 10.32, p = .001) and self-regulation (t = 
8.92, p = .002) at one month.  There were no significant differences in the mean score of inflexibility and problem-
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solving.   
 
Table 5:  Differences in the mean score of self-regulation at 2 weeks and one month after application of SRM 
 
  Self-Regulation subscales  Mean SD df T P-value 
Understanding emotions  2 weeks 2.23 .43 59 9.21 .61 
One month 1.44 .39 10.32 .001 
Self-regulation  2 weeks 1.44 .39 11.12 .52 
One month 2.32 .36 8.92 .002 
Flexibility  2 weeks 2.54 .63 9.11 .43 
One month 2.22 .45 10.41 .32 
Problem solving  2 weeks 2.34 .42 11.23 .31 
One month 2.11 .42 9.42 .71 
 
     Correlation analysis was conducted to test if there is an association between self-regulation subscales 
(understanding emotions, self-regulation, flexibility, and problem-solving) and fatigue subscales (physical, 
affective and cognitive) after 2 weeks and one month. Results indicated that understanding emotions significantly 
correlated with affective fatigue (r = - .41**, p = .01) after one month meaning that those who were able to 
understand and regulate their emotions were less likely to have affective fatigue.   
Self-regulation reported significance correlation with cognitive fatigue after one month (r = -.39**, p = .001), 
patients who reported better self- regulation abilities reported a lower level of cognitive fatigue. In addition, 
problem-solving showed significant correlation with cognitive fatigue after one month (r= -.31**, p = .03) 
indicating that with better problem-solving abilities, patients were less likely to feel cognitive fatigue. Correlation 
analysis results are presented in table 6. 
 
Table 6: Correlations between self-regulation and fatigue among the studied sample one month after 
application of the SRM 
Self-regulation subscales  Fatigue subscales 
Physical fatigue Affective fatigue Cognitive fatigue 
Understanding emotions r = .01 
p = .21 
r = - .41** 
p = .01 
r = .01 
p = .33 
Self-regulation r = .021 
p = .31 
r = .02 
p = .81 
r = - .39** 
p = .001 
Flexibility r = .03 
p = 41 
r = .001 
p = .63 
r = .01 
p = .72 
Problem-solving  r = .011 
p = .25 
r = .011 
p = .14 
r = -.31** 
p = .03 
 
To test if there is association between demographic variables (age, gender, marital status, education, occupation, 
residence) and medical data (type of cancer, duration of the disease and smoking) and self-regulation subscales 
(understanding emotions, self-regulation, flexibility and problem solving), results of Chi-square test as shown in 
table 7 reported that marital status reported significant association with self-regulation (Chi = 1.34, p = .002) and 
problem-solving ( Chi = 1.91, p = .01) indicating that married patients have better ability of self-regulation and 
problem-solving.  
Education reported significance association with understanding emotions (Chi = 2.01, p = .02) meaning that well 
educated patients were more likely to understand their emotions.  
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Table 7: Association between demographic and medical variables and self-regulation subscales 
 
Demographic and 
medical data   
Self-Regulation subscales 
 Understanding 
emotions  
Self-Regulation   Flexibility Problem-
Solving  
 Age Chi= 1.23 
p = .21 
Chi = 11.25 
p = .11 
Chi = 1.92 
p = .33 
Chi = 2.21 
P = .34 
 gender Chi = 2.51 
p = .31 
Chi = .172 
p = .81 
Chi = 2.65 
p = .37 
Chi = 2.39 
P = .71 
 Marital status  Chi = 2.45 
p = 41 
Chi = 1.34 
p = .002 
Chi = 2.61 
p = .72 
Chi = 1.91 
p = .01 
  Education Chi = 2.01 
p = .14 
Chi =1.01 
p = .02 
Chi = 2.71 
p = .73 
Chi = 1.37 
p = .32 
Occupation Chi = 2.39 
p = .21 
Chi = 2.11 
p = .35 
Chi = 1.91 
p = .51 
Chi = 2.00 
p = .62 
Residence Chi = 1.54 
p = .43 
Chi = 1.76 
p = .52 
Chi = 1.75 
p = .23 
Chi = 1.84 
p = .11 
Duration of the 
disease 
Chi = 2.65 
p = .10 
Chi = 2.11 
p = .21 
Chi = 1.51 
p = .12 
Chi = 2.32 
p = .16 
Type of cancer  Chi = 2.65 
p = .10 
Chi = 2.15 
p = .19 
Chi = 2.51 
p = .15 
Chi = 1.65 
p = .17 
 
4. Discussion 
     Results from this study showed that theory-based intervention using the SRM directly enhanced affective and 
cognitive fatigue among cancer patients receiving chemotherapy.  Earlier studies also showed that autonomic and 
self-regulation intervention have an independent impact on global and cognitive fatigue, self-regulation, and 
reduced anxiety and depression among breast cancer patients (24).   Educational programs on self-care regulation 
for patients with colorectal cancer who are receiving chemotherapy was also effective in reducing the intensity of 
symptoms such as nausea and vomiting (25).  In addition, qualitative research concluded that when SRM was used, 
participants were able to understand their fatigue and appraise coping which helped them to have better control 
and management (26).  Similar results were also reported for different kinds of cancers. Psychoeducational 
intervention with SRM was effective in improving ovarian cancer patient’s symptoms representation (27).  SRM 
reported successful effect in changing illness representations, improving quality of life, and reducing psychological 
distress for CABG patients and head and neck cancer patients (28,29).  SRM predicted a better understanding of how 
people perceive disease and was used to develop successful interventions for smoking cessation for cancer patients 
(30).  
        This study showed a significant association between understanding emotions and affective fatigue.  The 
ability to regulate and appraise emotions were effective in reducing affective fatigue. Although the causal effect of 
emotion regulation on physical and mental health is not clear, research has demonstrated the impact of emotion 
regulation on health.  This effect needs more study especially for cancer patients to be able to develop intervention 
aiming to reduce maladaptive emotion regulation to improve patient’s outcomes.  Previous research also reported 
positive consideration of emotion regulation on health (31,32).  
        Self-regulation and problem- solving predicted cognitive fatigue in the current study.  It is assumed that 
positive emotions positively affect cognition and behavior especially with chronic illness and play a protective 
role in stress reduction through enhancing individuals’ ability to cope with and control health issues.  Applying the 
self-regulation model in this study enhanced cognitive and emotion regulation strategies which in turn reduced 
affective and cognitive fatigue and this was consistent with the previous study (33). 
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      Although results from this study did not report a direct association between self-regulation and physical fatigue, 
descriptive statistics reported improvement of physical fatigue over time among patients. The relationship between 
emotions and health is complex and there is always a link between them.  As postulated by SEM, emotion 
regulation enables individuals to appraise and evaluate life-threatening situations and in turn moderate physical 
responses to stressors.  Such an effect could occur directly or indirectly based on the situation and the self-
regulation abilities of the individual.  
 Further, the current study showed that marital status reported significance association with self-regulation 
and problem solving. There were no available data to compare our results with, however, married people can 
receive different types of support from spouses and children.  These supports provide emotional intimacy and 
family wellbeing which in turn improve the individuals’ problem-solving and self-regulation abilities. Research 
has proven that married people who have good relationship are more emotionally stable, supported, and able to 
cope with challenging stressful experiences (34). 
Education on the other hand reported significance association with self-regulation. Well educated people have the 
ability for self-regulation, they can set attainable goals, take appropriate actions to achieve these goals and able to 
manage their emotional processes to cope with painful situations (35,36). 
 
5. Conclusion and recommendations:  
SRM applied in this study advises that cognitive and emotions regulation influences health‐related behaviors and 
coping behaviors which impacts patients’ management and control of their fatigue.  For this reason, it would be 
beneficial for cancer patients who suffer from fatigue to utilize such a model.  SRM can be incorporated into 
rehabilitation programs and applied to other types of cancer and chronic illnesses.  SRM could also be a useful 
framework for healthcare professionals to apply in assessments of cancer survivors to effectively tailor care.  
Integrating SRM and other models into the nursing curriculum and health education is important. Further research 
with a larger sample, qualitative design, and different patients' populations would add more to the nursing body of 
knowledge.  
Limitations:  Although the current study had patients from different residential areas and utilized a structured 
interview, it is limited to a relatively small sample size.  Including patients with lower educational level would be 
better because they need to enhance their abilities to manage their fatigue.  Also, including a specific type of cancer 
would have portrayed the effect of applying the SRM for a specific type of cancer, then apply to other types.   
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